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I

.What indeed is more serving of attention,
than the fact that in almost every affection,
appetite, hope or fear, our body suffers,
the countenance changes, and the blood appears
to course hither and thither?
In anger the
cheeks are suffused with blushes; in fear,
and under a sense of infamy and of shame,
the face is pale, but the ears burn as if
for the evil they heard or were to hear;
in lust how quickly is the member distended
with blood and erected!
Williams Harvey, 1649

■v

INTRODUCTION

Historleal Perspective
Although Harvey was able to observe in 1649 alterations
in bodily states associated with various emotional conditions,
it was not until the beginning of the present century that means
were being developed for the study of basic psychological and^
physiological processes in man.

Although the concept of the

unconscious did not originate with Freud, Alexander maintains
that it was Freud's development of an operational tool,
psychoanalysis, which opened the door to the study of repressed

1
unconscious material.

The subsequent development of projective

and other psychological tests has made it possible to study
empirically the influence of psychodynamic processes upon
behavior and physiology.
In 1833 Beaumont established the influence of emotional
disturbances upon gastric functioning by direct observations

2
through a gastric fistula in Alexis St. Martin.

Although

subsequent investigators studied physiological reactions
to various emotional states, Cannon's studies of the physio¬
logical concommitants of rage and fear in animals stimulated
the more systematic modern study of the influence of psychic

*

Dunbar has written an excellent review of the older literature.

2
4
processes upon the physiological state of the organism.
Cannon also noted the need for special techniques in studying
psychophysiological phenomena:

But these disturbances of the even routine
of life which have been commonly noted
.
(tachycardia, tachypnea, trembling) are mainly
superficial and therefore readily observable...
There are, however, other organs, hidden deep
in the body, which do not reveal so obviously as
the structures near or in the skin, the
disturbances of action which attend states of
intense feeling.
Special methods must be
used to determine whether these deep lying organs
also are included in the comples of an emotional
agitation.
4

Such methods as cannulation of carotid arteries or creation

of gastric fistuli are not readily applicable to human subjects.

Consequently, the most important research in the area of
I

psychosomatic disease in man until the late 1940's was con¬

fined to the gathering of clinical-biographical data, which

constituted an attempt to demonstrate correlations between
emotional stress and various chronic diseases.
<:

The following discussion will be confined mainly
to those studies investigating pkychophysiological relation¬
ships in the cardiovascular system, with specific emphasis

3

on the problem of essential hypertension.

Conceptual and

methodological developments in this area, however, have
closely paralleled such developments in other areas of
psychophysiological research over the past fifty years.

Physio-psychological Studies
Stern has offered the suggestion that psychophysiological research might be defined as "...any research in which
the dependent variable is a physiological measure and the

5
independent variable a 'behavioral' one."

By such a defi¬

nition those investigations which have attempted to define
personality characteristics of persons with various chronic
diseases would be appropriately described as "physio-psycho¬
logical" studies.
Several studies have attempted to delineate person¬
ality patterns in persons with hypertension.

Dunbar noted

I

several traits which seemed prominent in the hypertensives

6
she studied.

As a group the hypertensives were nervous in¬

dividuals, but usually demonstrated no outward manifestations
of nervousness. They desired to dominate others, yet required
much care and attention.

They set high goals for themselves,

yet often did not carry through out of a strong fear of
failure.

They felt a strong desire to please, yet possessed

deeply submerged and suppressed feelings of rage.

Similar

4

7
8
observations have been reported by Alexander , Binger, et a1,
9
10
11
“ 12
Wolf, et al,
Gregory, et al,
Thomas,
and Moses, et al.
A second type of physio-psychological study has
employed projective and other types of psychological tests
in an effort to differentiate hypertensives from other
13
groups.
Grace and Graham had patients describe their feelings
and needs at the time of hypertensive crises.

At such times

the patient felt he must be "...constantly prepared to meet
all possible threats.... ready for anything."

In an attempt

to demonstrate differential methods by which hypertensives
14
react to stressful interpersonal situations, Harris had
independent observers check adjectives which best described
the performance of subjects in a stressful psychodrama.
As compared to normotensives, the prehypertensive subjects
(Blood pressure greater than 140/90 mm Hg, but less than
160/100 mm Hg.) were more often described by such adjectives
as aggressive, fearful, guarded, and nagging.

Comparing

peptic ulcer patients with hypertensives, Thaler, Reiser,
15
and Weiner found the responses of hypertensives to a request
to tell a doctor-patient story more indicative of a vigilent
posture in the hypertensives, with the doctor perceived as
a potential source of danger.

On a facial expression test,

hypertensives were more prone to perceive indignation,
derision, disdain, andcontempt than were the peptic ulcer

5

patients.
In summary, certain personality characteristics,
certain patterns of reacting to stress, and certain modes of
perceiving the environment have been found to occur more
often in hypertensives than in certain control groups.
Such personality characteristics and modes of functioning
can be seen in normotensives as well.

Therefore the studies

which demonstrated these characteristics and modes of func¬
tioning probably have their greatest value in suggesting
hypotheses relating psychological factors and hypertension.
The studies whereby such hypotheses are tested might be
described most accurately as psychophysiological in the sense
that behavioral variables are independently manipulated
while physiological parameters are monitored.

Psychophysiological Studies
The earlier psychophysiological studies consisted
mainly of observations of rises in blood pressure while the
3
patient or subject was thinking of some activity or emotion.
A second type of investigation reported increases in blood
pressure as patients were undergoing stressful changes in
*

their personal lives.
An important study of this type was
16
Ruskin's observation of increased blood pressures in an

*

For a typical case history from the present sample, see
Appendix I.)

6

entire population which had been exposed to the same disaster
in Texas City.

A more systematic attempt to study cardio¬

vascular reactions to a common stress in a population was

17
made by Hickam , who observed changes in cardiac output,
arterial-venous oxygen difference, arterial blood pressure
and peripheral resistance in students before an important
examination.

In this study Hickam and his co-workers ob¬

served two types of circulatory response, which have been

9, 18, 19
confirmed by others, and described as 1)"anger-in", associated
with an increase in cardiac output, a decrease in peripheral
resistance, and a relatively small rise in mean blood pressure
and 2) "anger-out", associated with a slight rise in peripheral
resistance, a rise in mean blood pressure, and no change or.
a slight decrease in the cardiac output.
An deficiency in Hickam's study, and, to some de¬
gree, of all subsequent studies, has been the lack of an
adequate understanding of the nature of the "stress".

An

awareness of this lack resulted in theifollowing studies,
which attempted to structure systematically the stimulus
situation in order to achieve a more accurate and reliable
definition of the stress which is accompanied by the cardio¬
vascular response.

By more closely defining the stimulus

situation, however, the investigator moves from real life

V.

7

into the laboratory, and hence runs the risk of lessening the
applicability of his findings to clinical phenomena.
In the late 1940’s and early 1950's Harold Wolff
and his group examined the same physiological parameters and
17
corroborated the findings of Hickam.
For the stress, however,
they used an interview into which were introduced topics
which were thought to be conflictual for that particular
9
subject.
The work of this group was noteworthy for the
thoroughness of physiological measurement, even to the
extent of following renal blood flow during the stress inter¬
view.

20
Ostfeld used an analog computer to perform a fac¬
tor analysis upon sisty numerically quantified types of data
in normotensives, such as cold pressor test, family history,
and various psychological tests.

High basal diastolic and

systolic blood pressure, a high index of disturbed behavior
during a stress interview, and a high MMPI score on the
manifest anxiety scale were among those factors she found
to be significantly associated at the 0.05 level with the
greatest rises in blood pressure with various stresses.

21
Graham used hypnosis to induce attitudes thought
to be specific for hypertension and hives.a The blood pressure
and skin temperature during the respective attitude periods

8

rose above control levels, but the specificity of the physio¬
logical responses for the attitudinal states was not demonstrated conclusively, since there were blood pressure rises
during the hives period and skin temperature rises during
the hypertension period.
Many other studies compared the physiological
reactions of hypertensives and normotensives to various
22
23
stresses. Malmo and Shagass and Malkava observed a greater
and more sustained rise in blood pressure after mental stress
in hypertensives than in normotensives.

In one of the few

studies in which direct, continuous blood pressure readings
were obtained by arterial cannulation during mental stress,
24
Brod confirmed the greater duration of blood pressure rises
after stress in hypertensives (blood pressure not falling to
control level until after 17 minutes) as compared to normo¬
tensives (blogd pressure falling to control level after three
9
minutes). Wolf
found that hypertensives exhibited a more
intensive and prolonged renal vasoconstriction during a
23
stress interview than did normotensives.
Ratner found
a greater increase in renal blood flow after sedation in
hypertensives than in normotensives..
The most extensive and well-controlled study, in
terms of both physiological and psychological variables, was
25
conducted by Weiner, Singer, and Reiser.
They made use of

9

concornmitant traces of physiological data and sound recordings
of the stress (the telling of stories to TAT cards) to permit
independent evaluation of psychological and physiological
variables in both hypertensive and normotensive subjects.

To

Their surprise it was found that the magnitude of the blood
pressure responses was not related to the content of the
stories told to the TAT cards, but rather to the nature of
the interaction between the subject and the experimenter.
Only when there was an emotionally meaningful interaction
between subject and experimenter did statistically significant
blood pressure rises consistantly occur, and under such
circumstances the hypertensives experienced the largest rises.
Though the experimental situation had been carefully designed
to provide well-structured and controlled stimuli, the TAT
cards, an incidental aspect of the situation in which these
highly structured stimuli were presented was the determining
factor in the responses observed.

It is likely, however, that

other variables than the content of the TAT stories and the
emotionality of the interaction were factors in the blood

26
pressure responses.

For example, Shapiro

has postulated a

non-specific (to hypertensives) "task stress" in telling
stories to TAT cards.

He found that subjects had a greater

physiological response to those cards for which they had to

N.
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tell a story than for those for which they were told to
think of a story which they would not have to tell.

The

difference in subject-interviewer interaction when no story
was told may have influenced Shapiro's findings.
Psychophysiological investigations, then, have
often demonstrated a rise in blood pressure in association
with a number of physical and emotional stresses.

In

addition, investigators have observed differences between
the physiological responsiveness of hypertensives and norraotensives.

The failure thus far to have demonstrated any

specificity in the relationships between various stresses
and physiological responses has mad it impossible, however,
to confirm the earlier hypotheses' concerning the role of
specific personality patterns in the etiology of various
chronic diseases.

METHODOLOGICAL ISSUES
The Experimental Situation
As soon as the subject is brought into the lab¬
oratory for the study of his physiological responsiveness,
several factors come into play which can modify this responsive¬
ness.

One such factor is the set of expectations which the

subject carries into the stimulus situation.

It requires

no great insight to understand that an anxious and fearful

11

subject will be likely to react physiologically to the same
stimulus in a manner quite different from a subject who is
relaxed and unafraid.

These expectations will be modified

in turn by aspects of the place in which the experiment is
conducted--the type of room, the arrangement of furniture,
the gadgetry.

The attitude andddemeanor of the experimenter

will affect the responses exhibited.

In very few studies

have these factors involved in the nature of the experimental
situation itself been considered and the experiment designed
with suitable controls for them.

Even in the elaborate
25
study conducted by Weiner and his co-workers, it was only
in retrospect that the role of such situational variables

was noted.

An interesting recent, attempt has been made
27
by Sokolow and his group
to circumvent these "laboratory

variables" with the aid of new technological advances in
instrumentation.

They made use of a portable blood pressure
I

recording device which was worn by the subject and recorded
his blood pressure as he went about his daily activities.
The correlation between average portable recorder diastolic
pressures and overall severity of hypertensive complications
was found to be significantly than the correlation between
casual blood pressure determinations and the overall severity
of hypertensive complications.

.
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Recording Techniques
The portable blood pressure recorder used in the
study cited above brings into focus the role of the various
observational instruments in affecting the very physiological
parameters they are attempting to measure.

In the first

Pi ace, the awareness by the subject that his blood pressure
is being taken each time the cuff noisily pumps up may
affect the levels seen.

If the subject is completely im¬

mobilized by electrodes, cuffs, transducers, and the like,
a study ostensibly dealing with the effect of anger upon the
physiological state may in reality be a study dealing more
with the effect of helplessness and immobilization upon the
physiological state.
The magnitude of the role played 'by the means of
measuring physiological parameters is quite well demonstrated
in the current controversy concerning the very nature of
essential hypertension.

It is widely assumed that essential

hypertension is a disease entity and that persons with
essential hypertension constitute a qualitatively different
population from people with normal blood pressure.

This

view is supported by the reported observations of a bimodal
configuration with a dip at 135 mm Hg in the distribution
'
28
curves of blood pressures taken in large population samples.
29
In contrast, Pickering believes that essential hypertension

13

is a purely arbitrary segregation of subjects whose arterial
pressure is in the higher ranges of the normal distribution
curve.

Essential hypertension represents, for Pickering,

a new form of disease, in which the deviation from normal
28
is quantatative, rather than qualitative.
Humerfelt has res
cently developed a blood pressure measuring device with which
the observer indicates the occurrence of systole and
diastole without being aware of the levels in mm Hg.

In a

98.3% return of a 10% random sample of the population of
Bergen, Norway the distribution curve of blood pressures
obtained using this device was unimodal.

Humerfelt postu¬

lates observer bias as the cause of the dip at 135 mm Hg
in the previously observed bimodal curves.

If such a

small change in the means of recording blood pressure can
yield such important information regarding the nature of
hypertension, it is most proper and necessary to consider
the effect of measuring devices upon the physiological events
they are monitoring.
Great advances have been made in recording tech¬
niques since Cannon observed blood pressure changes as traced
on a smoked drum by a needle activated by a strain guage
linked to a cannula in the carotid artery of a dog.

Yet

despite the advances in miniaturization and electronic telem¬
etry, blood pressure remains one of the most difficult

14

physiological measures to automate.

In addition to inflation

of a cuff, different circuitry must somehow determine systolic
and then diastolic pressure.

Methods which attempt to

measure volume changes in an extremity need constant re30
standardization.
Mo method of blood pressure measurement
yet devised is completely free of movement artifact.

The

automated determination of systolic pressure is relatively
simple, requiring only some means of sensing the first
pulse wave coming beneath a cuff.

The determination of

diastolic pressure is automated with considerably more diffi¬
culty, since the Korotkoff sounds and their interpretation
by the hyman ear provide only indirect indication of the
pressure inside the artery.

A very promising automated means

of measuring diastolic pressure has been devised by De
31
Dobbeleer.
After systole and before diastole, the artery
is occluded between each pulse; the pulse wave which moves
down the artery is essentially a volume wave and moves at
a relatively slow velocity.

After diastole is reached the

artery remains open between each pulse;

the pulse wave now

is a pressure wave in a continuous hydraulic system and moves
at a relatively fast velocity.

By having two cuffs on the

arm, the pressure at the instant at which the pulse wave
moving beneath the upper to the lower cuff changes from the

15

slow moving volume wave seen before diastole to the fast
moving pressure wave after diastole can be registered elec¬
tronically and represents the diastolic blood pressure.

This

method of measuring diastolic pressure has the great ad¬
vantage of actually defining diastolic pressure in terms
of factors which remain constant from measurement to
measurement.

Such an automated means of measuring blood

pressure also haves the advantage of completely eliminating
observer bias.

Interpretation of Data
After the subject has been exposed to the various
stimuli and the varioussphysiological parameters have been
measured, the experimenter must interpret the observations
he has made.

Before such interpretation occurs, however,

the experimenter should consider several characteristics
of autonomic responsiveness which have been shown to determine
in part the physiological responseto a number of given stimuli.

The first such characteristic is the Law of Initial Values
32
(LIV) sas proposed by Lacey.
This law states that the amplitude
of response of any biological measure to a given stimulus
is dependent in part upon the prestimulus level of that
particular measure.

Lacey has proposed statistical maneuvers
32
33
which correct for the LIV, but it has been observed that

16

Different physiological parameters seem to be following
different LIV's.

Blood pressure, then, is following an

inverse LIV, since the higher the pre-stimulus level, the
greater are blood pressure rises.
The "Individual Response
34
Specificity" describes the variation from individual to
individual in the equation which relates physiological re¬
sponse amplitude to pre-stirnulus levels.

The concept of

"Stimulus Response Specificity" raises the issue of variation
in the LIV equation from one physiological parameter to the
next.

The complexity introduced into any psychophysiological

study by a consideration of the above principles was aptly
described by Ax in an excellent review.

He noted that to

consider these principles, and more which will probably
be discovered in the future, "...it is necessary tt> examine
in detail many physiological variables, in response to many
intensities of many kinds of stimuli on many individuals.
33
'Many'to the fourth power means a great deal of data."

The research which will now be described focuses
on those variables related to the experimental situation
25
26
noted by Weiner and Shapiro, such as the nature of subjectinterviewer interaction and the structure of the interview.

17

The independent variable is an experimental interview sit¬
uation which varies with regard to content, structure, and
nature of interaction between subject and interviewer.
dependent variable is the diastolic blood pressure.

The

It is

predicted that variations in the indepent variable will be
reflected in concommitant variations in the dependent
variable, and that the responses of hypertensives will
differ from the responses of normotensives.

METHOD
The experimental situation is an interview of
approximately forty-five minutes duration, conducted by ,
£he same person in every instance.

It consists of an initial

five minute equilibration base-line period which is followed
by three phases, each of which varies from the others in
terms of overt content, degr,ee and type of subject-inter¬
viewer interaction, and direction of the subject’s attention.
The sequence in which the phases were presented in each
interview was varied from subject to subject in a predeter¬
mined and randomized fashion.
One phase (WAT) involves a word association
test in which the subject is asked to give three responses
to each of fifteen words--eight "neutral" and seven "charged"

18

for hypertensives, chosen according to the literature and
on the basis of pilot testing.(see Appendix II)

In this WAT

phase the interview is highly structured; t,the subject’s
attention is strongly directed outside himself--at the
interviewer and the words;
is not overtly personal.

the content of the interview
The subject-interviewer interac¬

tion is limited to the interviewer's calling out words and
the subject's giving three words in response.

There were

also approximately thirty seconds of silence between each
word to allow one blood pressure measurement after each
word.
Another phase (PD) consists of a fifteen minute,
moderately directive discussion of the patient's medical,
social, family, and work history.

In each interview such

questions as the following are asked in one way or another:

1

"What brings you to the hospital? How do you get along with
friends, at work,..with your family?

Are there any people

or situations that particularly bother or irritate you?".
This PD phase is quite the opposite of the WAT phase in
terms of several aspects of the experimental situation.
It is minimally structured; the subject's attention is
focused on himself; fche overt content of this phase concerns
the subject's personal thoughts, feelings, and actions.

*
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There is extensive interaction between subject and inter¬
viewer, with the interviewer making enquiries in a friendly
but persistent fashion.

It should also be noted that the

PD phase approximates in many ways the typical medical
interview which takes place in a doctor's office.
The third phase (TAT)

involves the presentation

of six Thematic Apperception Test cards, after the standard
instructions,

(see Appendix III)

This TAT phase is inter¬

mediate to the WAT and PD phases in terms of the degree
of structure.

The overt content of this phase, the degree

of subject-interviewer interaction, and the direction of the
subject's attention, whether inward to himself or outward
to the cards, depends on the subject's inclinations to a
greater extent than in the PD and WAT phases.
The entire session is tape recorded for subse¬
quent analysis and correlation with the physiological
parameters.

The Goddart Haemotonograph (Instrumentation

Associates, New York City)

is used to measure the systolic

and diastolic blood pressures at one minute intervals.
Incorporating the principles of blood pressure measurement

31
described earlier,

an arm pressure cuff with two independent

air pressure chambers is inflated automatically by the ma¬
chine at one minute intervals.

As the air is released, the

20

systolic reading is recorded as that pressure at which the
first pulsations pass from the upper to the lower pressure
chambers.

The diastolic pressure is recorded as that prespassing
sure at which the velocity of the pulsations/between the
two chambers changes from that of the slow volume wave
before diastole to that of the rapid pressure wave after
diastole.

Systolic values obtained with this machine were

subject to errors associated with arm movements.

Diastolic

readings were apparently less affected by such artifact.
After ten subjects were tested, it was decided to tie down
the hand of the arm to which the cuff was attached.

Although

the movement artifact was dimenished in the systolic readings,
it was not entirely eliminated, and the systolic data was
not analyzed.

No readily apparent changes were seen in the

diastolic curves after tying down the hand.

The blood

i

pressure values obtained were instantly recorded by means
of a Renkin Denshi Speedex X Y recorder (Instrumentation
Associates, New York City) on paper moving at a speed of
lOmm/rninute.

A segment of a representative line tracing

is shown in Figure 1.

The equipment was set up in the

patient's hospital room, and in all but tv?o instances,
the subject was sitting in an arm chair;
instances the subject was sitting in bed.

in these two

21

Subjects were drawn from the in-patient medical
service of Yale-New Haven Hospital.

The experimental sample

upon which the present report is based is made up of ten
normotensives (blood pressure less than 140/90 mm Hg on
admission to the hospital) and thirteen hypertensives
(blood pressure greater than 140/90 mm Hg on admission to
the hospital.).
of each group.

Females made up approximately thirty percent
The maan age of the hypertensives was fifty-

one years and the mean age of the normotensives was fortyone years.

Since only three of the hypertensives were on

hypotensive medidation at the time of testing, no attempt
has been made to control for such medication.

RESULTS
Considering the sample as a whole, eighty-seven
percent (87%) of all subjects had a significantly higher
mean diastolic blood pressure during the personal discussion
(PD) phase than during the word association test (WAT) phase.
(P less than 0.05 by t test)

The mean diastolic pressure

in the PD phase is generally higher than that in the TAT
phase, and the pressures in the TAT phase are generally
higher than those in the WAT phase.

In addition, the size

of the pressure differences among the three phases depends

22

upon:

1) the sequence in V7hich the phases are presented to

the subject and 2) whether the subject is hypertensive of
normotensive.
The first effect, that of phase sequence, is
illustrated in Figure 2, which depicts the mean diastolic
pressure differences betweenpphases for all subjects (mean
diastolic pressure in PD minus mean diastolic pressure in
TAT; mean diastolic pressure in TAT minus mean diastolic
pressure in WAT), according to whether the TAT phase pre¬
cedes (TAT

PD) or follows (PD—^TAT) the PD phase.

Dif¬

ferences between mean phase pressures, rather than absolute
pressure values, were used as a measure of physiological
response because the primary aim of the study was to examine
intrasubject changes in blood pressure during the sequential
phases.

In addition, the use of such a measure of change in

mean blood pressures takes into account the considerable
intersubject variations in initial blood pressure levels in
each phase.
The difference in mean diastolic blood pressure
between the PD and TAT phases is 4.6 mm Hg when the TAT
phase precedes the PD phase (Figure 2, Column 1).

This

difference is only 2.5 mm Hg when the TAT phase follows

23

the PD phase (Figure 2, Column 2).

The difference between

these mean differences in the two sequences of 211 mm Hg
is significant at the 0.05 level by the Wilcoxin Rank test
35
and by the Sign test.
Thus, there seems to be some carryover
effect from the PD phase into the TAT phases which directly
follow PD phases, as compared to TAT phases which do not
directly follow PD phases.

Another example of this carry-

over of PD phase influence is illustrated in Columns three
and four of Figure 2.

The difference in mean diastolic

blood pressure between TAT phases and WAT phases is 2.2 mm Hg
when the TAT phase precedes the PD phase (Figure 2, Column 3).
This difference is 7.3 mm Hg when the TAT phase follows the
PD phase (Figure 2, Column 4).

The difference between these

mean differences in the two sequences of 5.1 mm Hg is sig¬
nificant at the 0.05 level by the Mann-Whitney U test, the
35
I
Wilcoxin Rank test,- and the Sign test.
There is,then,
a phase sequence effect in which the increased diastolic
blood pressure seen during the PD phase is carried over, by
some means, into the immediately following TAT phases.
It is noteworthy that in two of the hypertensives mean
diastolic pressure in the TAT phases'following PD phases was
significantly higher (P less than 0.05) than mean diastolic
pressure in the immediately preceding PD phase.

In no normo-

24

tensives was such a continuing significant rise in blood pres¬
sure seen in any phase following the PD phase.
A further comparison between hypertensives and
normotensives shows that both the heightened response to the
personal discussion phase and its phase sequence effect are
observed to a significantly greater degree in hypertensives.
The average size of the difference in mean diastolic pres¬
sures between the personal discussion phase and the WAT phase
is 9.1 mm Hg for hypertensives and 7.4 mm Hg for normotensives.
When the subjects are ranked according to size of differences
in mean diastolic pressure between the PD and WAT phases,
with subjects showing the largest differences being assigned
the lowest ranks, the number of hypertensives with large dif¬
ferences is significantly greater (P less than 0.02) than the
number of normo tensives with such large differences,
Figure 3)

(see

Thus, the increased blood pressure in the personal

discussion phase is observed to a greater extent in the
hypertensives.
Another demonstration of the phase sequence effect
shows that in all subjects the number of significant dif¬
ferences (P less than 0,05) in mean diastolic pressure be¬
tween the TAT and WAT phases is significantly greater when
the TAT phase follows rather than precedes the PD phase.
(see Figure 4)

When this statistic is calculated separately
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for hypertensives and normotensives, the level of proba¬
bility becomes P = 0.05 for hypertensives versus P ~ 0.22
for normotensives.

Analysis of these data with the Wilcoxin

Rank test and the Sign test also demonstrates a significantly
greater phase sequence effect in the hypertensives of the
present sample.
To summarize the above observations, the personal
discussion phase is associated with a significant rise in
diastolic blood pressure.

There is also noted a phase

sequence effect in which the increased blood pressure re¬
sponse to the personal discussion phase is carried over into
the following TAT phase.

Both the rise in diastolic pressure

during the personal discussion phase and its phase sequence
effect are more prominent in hypertensives than in normotensives
in the present sample.
Three additional patients were retested, using the
same sequence of phases, at intervals of one to seven days
after the first test period.

It was found that the difference

in mean diastolic pressure between the personal discussion
phase and the WAT phase remained the same on the second test
as it bad been the first time.
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DISCUSSION

Limitations of the Present Study
The sample of tx^enty-three subjects is small.
Statistically demonstrable and consistent trends suggested
by the data have been noted, but with a larger sample it
is likely that these trends would have been more striking
and it might have been possible to demonstrate even more
trends.

The validity of any conclusions suggested by the

present data must depend upon the results of more extensive
testing in a larger sample.
Partially as a result of the small size of the
sample, no systematic attempt has been made to analyze the
intraphase variations in blood pressure or to define more
precisely the psychological variables in each phase.

The

Consideration of all possible variables which might influence
the response of blood pressure to any given stress in a large
sample would require the use of a computers which was not
available during the present study,,
It is unfortunate that the only reliable physio¬
logical measure obtainable was diastolic blood pressure.

It

would be most desirable to obtain more indices of physiological
activity than the one parameter of diastolic blood pressure.
Despite the limitations noted above, it is most
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important to note that this study was designed to demonstrate
the influence of certain experimental situation variables.
The statistically significant differences observed among':a
the blood pressure responses to the various types of inter¬
view -Jupport the soundness of the experimental design and
physiological recording techniques employed in the present
study.

The major findings will now be discussed,with

specific emphasis on the differences between the normotensives
and hypertensives in terms of’.': physiological response.

Increased Blood Pressure in the Personal Discussion Phase
The personal discussion phase was neither designed
nor conducted as a "stress interview".

On the basis of the

tasks involved, the TAT phase might be just as stressful to
the patient.

It is proposed that the increased diastolic

pressure observed in the personal discussion phase is a
function of experimental interview variables, such as inter¬
action, structure and direction of subject attention, acting
together or in concert with interview content or some other
as yet undefined interview variable(s).
The role played by the subject-interviewer inter25
action has already been considered in the light of Weiner's
observation that rises in blood pressure during TAT stories
more related to the interaction between the subject andilthe
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interviewer than to the content of the TAT story.

An"emo-

tionally meaningful interaction" between subject and inter¬
viewer is certainly more likely to occur during a relaxed,
minimally structured discussion of the subject’s personal
feelings about family, work and his illness than during a
period in which the interviewer is methodically calling out
words to which the subject responds in a highly structured
and determined manner.
A second possible explanation for this rise in dias¬
tolic pressure in the personal discussion phase is suggested

36
by Lacey’s

observation that a rise in pulse rate and blood

pressure occur when a subject's attention is turned from the
external to the internal environment.

The subject's atten¬

tion is more likely to be turned inward during the talk about
his feelings seen in the personal discussion phase than in
the WAT phase, in which the subject must attend to the en¬
vironment and the experimenter’s words to which he must respond.
Evidence that a word association test has a dampening effect
upon sympathetic responses is provided by Mefferd and Wie-
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land's recent observation that GSR, skin temperature and
heart rate responses to a cold pressor were lessened when a
word association test was begun at the height of the physio¬
logical responses to the cold pressor.
The maintenance of the difference in mean diastolic

■
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pressure between the personal discussion phase and the TAT
phase with repeat testing suggests that variation in the inter¬
view variables mentioned above, rather than variation in the
overt content of each phase, is the central factor in the
diastolic pressure differences observed from phase to phase.
If the frightening aspects of the experimental situation or
the overt content in each phase were the chief factors re¬
sponsible for the pressure rises, it would be expected that
repeat testing would result in some adaptation to the sit¬
uation and content of the discussions, with a resulting dim¬
inution in the pressor responses.

Such a diminution would be

less likely if more basic psychophysiological effectors, such
as nature of interpersonal interaction or direction of attention,
were responsible for the blood pressure rises seen.

The

operation of such basic mechanisms would also explain the
failure of previous investigators to demonstrate specific
relationships between different types of stress and personality
patterns and physiological responses.

The present study sug¬

gests that rather than in the content of communications or
the content of thoughts, the specificity of at least some
physiological responses is for the nature and form of.the
communication and the orientation of thoughts, whether outward
toward the external environment or inward toward the self.
Many more repeat tests, with even more variation in the content
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and structure of the interview x^ill be required to confirm the
above interpretation of the pressure rise in the personal dis¬
cussion phase.
20
Ostfeld’s

finding of greater pressor responses in

subjects with higher resting blood pressures would lead to the
conclusion that, whatever the mechanism of the blood pressure
rise seen in the personal discussion phase, hypertensives
would exhibit greater rises than normotensives.

The Phase Sequence Effect
In both hypertensives and normotensives those TAT
phases which followed directly personal discussion phases
were associated with a higher diastolic pressure than those
TAT phases which did not directly follow personal discussion
phases.

At least two possible mechanisms might explain this

phase sequence effect.

First, the prolongation of the increased

blood pressure after the personal discussion phase may repre¬
sent the time necessary for the return of pressure in an
essentially hydraulic system to prestimulus levels.

A second

possibility is that during the personal discussion phase
the subject reaches a state of psychological arousal, which
is maintained when the TAT phase follows immediately.

In

both phases this psychological arousal is reflected physio¬
logically in the increased diastolic blood pressure.
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Several investigators have noted a prolongation

,

9
of pressor responses in hypertensives.

,

22

,

23
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Their findings do

not distinguish, however, between the two mechanisms des¬
cribed above.

The observation in the present study of statis

tically significant continued rises in diastolic pressure in
two hypertensives during the TAT phases following directly
upon personal discussion phases suggests the existence of
a state of continuing arousal of some nature, which is re¬
flected in the further blood pressure rises.

The failure

to observe such continued rises in normotensives may repre¬
sent either the small sample size, or a difference between
the two groups.

Conclusions
Several conclusions might now be exerpted from the
preceding discussion.

The final acceptance of these con¬

clusions will necessarily await the more extensive analysis
of a greater variety of data in a larger sample than was
possible in the present study to date.

Nevertheless, the

data at hand are sufficient, it is maintained, to permit
the following tentative interpretations.
The personal discussion phase, which is similar in
many ways to the usual interview of a patient in a doctor’s
office, was associated with a significant rise in diastolic
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pressure in both the hypertensive and normotensive segments
of the present sample.

Since it is common medical practice

to make blood pressure determinations in the setting of such
a medical interview, the present study raises questions about
the reliability or validity of casual, blood pressure deter¬
minations, with their serious implications for insurability,
prognosis, and diagnostic studies that are not without risk.
In view of the reported greater correlation of basal blood
27
pressure levels with severity of hypertensive complications,
it might be advisable to adopt measures in the clinical set¬
ting which will permit some approximation of basal blood
pressure levels.

The present study suggests that a word

association test might have value as such a measure.
The present study has also raised certain questions
regarding the mechanism of blood pressure rises seen during
various types»of interview situations.

It is strongly sug¬

gested that such blood pressure rises are due less to the
specifically charged nature of the content of the interview
than to certain more basic influences operating in the exper¬
imental interview situation, such as the nature of the
interpersonal interaction occurring or the direction of
attention.

It would be possible to test this hypothesis

by systematically varying the type of interaction and
direction of subject attention during the personal discussion

.
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phase.
The observation that the hypertensives exhibited
the same blood pressure variations as the normotensives, but
29
only to a greater degree, would support Pickering's contention
that essential hypertension is a form of disease in which
the deviation from normal is quantitative rather than quali¬
tative.

The observation of statistically significant con¬

tinued blood pressure rises in TAT phases following personal
discussion phases only in hypertensive subjects might be
indicative of a qualitative difference between hypertensives
and normotensives.

This observation could very likely be

the result, however, of the small size of the sample.

In

any event, it suggests that, rather than a hydraulically slow
fall in blood pressure after personal discussion phases, a more
complex mechanism (such as psychological arousal)

is involved

in the phase sequence effect.
I

The present study suggests that hypertensives differ
from normotensives in having greater and more prolonged rises
in blood pressure under certain conditions of direction of
attention and type of interpersonal interaction.

The acceptance

of this hypothesis would cast doubt upon the role of specific
personality types or specific types of stress in the etiology
of essential hypertension.

The present study supports an

alternative conceptualization of the role of stress in the
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etiology of essential hypertension:

the cardiovascular system

of persons with essential hypertension responds in a hyper¬
reactive fashion to certain basic influences (interaction and
attention direction) which, although active in normotensives,
(in normotensives)
do not lead/to blood pressure rises which approach the path¬
ological levels or duration seen in hypertensives.

The in¬

creased familial incidence of essential hypertension supports
the hypothesis that such a cardiovascular hyper-reactivity
might be genetically determined.

In parallel reasoning,

one might postulate that persons with peptic ulcer would
exhibit gastric hypersecretion during the personal discussion
phase of the present study.
It should be re-emphasized at this point that the
above conclusions are really hypotheses suggested by the data,
which are amenable to testing by further application of the
present experimental design, in the same or modified form,
and with more comprehensive observation and analysis of
physiological functioning.

SUMMARY
Ten normotensive and thirteen hypertensive subjects
were studied in an experimental interview situation consisting
of three phases involving a personal discussion, a word
association test, and a thematic apperception test.

The

■
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blood pressure was found to vai*y during this interview sit¬
uation as a function of the phases, with the personal dis¬
cussion phase showing the greatest blood pressure elevations.
In addition, this increased blood pressure during the personal
discussion phase was carried over into the immediately fol¬
lowing TAT phases as a phase sequence effect.

Both the

heightened i-esponse to the personal discussion phase and
its phase sequence effect were observed to a greater degree
in the hypertensive segment of the experimental sample.
The blood pressure rise in the personal discussion
phase was thought to result from the influence of certain
basic psychological factors upon the physiological state.
The action of these basic psychological factors brought the
subject to an aroused state, the perpetuation of which, it
was hypothesized, was reflected in the phase sequence effect.
The greater response and duration of response seen in the
hypertensives was thought to be a reflection of increased
cardiovascular reactivity to the pressor action of the basic
psychological factors which have been noted.
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APPENDIX I
The following exerpts from discussions with one of
' the first patients seen in the present study are presented
because this material seems typical of the observations which
led many to postulate specific personality patterns in persons
with essential hypertension.

This material also provides a

good example of the part played by a stressful life situation
in the precipitation of a hypertensive crisis.
P. C.

is a forty-five year old Negro assistant

truck dispatcher.

He was born in New Haven and educated here

through the ninth grade.

He has worked all his life in the

trucking industry, either as a driver or assistant dispatcher.
C.

is married and has six children.

One sister is under treat¬

ment for hypertension.
Prior to 1963 C.'s blood pressure had been recorded

on one occasion as 118/70 mm Hg.

In 1963, during a routine

job physical, his blood pressure was noted to be mildly ele¬
vated, in the range, 150/95 mm Hg.

On January 11, 1965, he

was seen in the Yale-New Haven Hospital emergency room with a
blood pressure of 218/150 mm Hg.

Physical examination showed:

fundi with A-V nicking, numerous large flame hemorrhages, and
patchy white exudates;

lungs with moist rales half-way up

the back; 1+ ankle edema.

Laboratory and diagnostic studies

included: 3+ albumin in urine; left ventricular hypertrophy

on EKG; normal IVP; normal retrograde aortography and renal
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arteriogram.

Discharge diagnosis was "essential hypertension".

Before reviewing the events of the forty-eight hours
preceding C.'s appearance•at the emergency room, several pertinant aspects of his life and relationships with others should
be considered.
First, in C.'s family, discipline is handled by his
wife.

After answering the direct question concerning dis¬

cipline in his family, C. spontaneously related a story of
how one day his youngest son (11), who is "full of devilment",
was watching C. water flowers with a hose under the kitchen
window.

C. teased his wife through the open window that he

would spray her with the hose.

A few minutes later he laid

down the hose and went to the garage for a hoe.

He heard a

scream from his wife and ran out to find that the youngest
son--"He must have heard what I said.")--had sprayed his mother
with the hose.

When asked what punishment was levied for this

action, C. said, "She whipped him, but to tell the truth, all
I could do was sit there and laugh, it was so funny!"
A second important consideration is that for some
time C. has resented the fact that his wife's many relatives
are "...always running to her..." with their problems.

He

feels they should leave his wife alone, or at least carry some
of their problems to their mother instead of his wife.

He

and his wife have had many arguments about her relatives.
When asked of Mrs. C.'s attitude toward her relatives'

bringing
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their troubles to her, Mr. C.

replied that it didn’t seem to

bother her, that n...she takes it in her stride.".
A final matter for consideration is C.'s relationship
with the head dispatcher at his job.

C. and the dispatcher

have never gotten along well, having many heated arguments
about any number of issues that arise in the course of a
night’s v7orlc.

The dispatcher, as described by C., is a fat,

petulant man, always giving orders in an unfriendly and derog¬
atory manner.

C. used to have at least one argument with the

dispatcher every night, but says he has recently learned what
he feels is a batter way of handling the dispatcher:

"After

a while I quit arguing and now I just don’t answer when that
guy comes around bothering mc--I juskwhistles and looks around
until he quits bothering me."

On several recont occasions

C. has covered up ; mistakes made by the dispatcher.

On one

occasion he prevented another worker from striking the dispatcher.
On January 10, 1965, after working all the night
before, C. and his wife drove to New York City where her brother
had just been run over by a taxi "...cornin' out of a tunnel
with no lights...", and was in "fairly serious condition".
While they were driving back up to New Haven, C. began having
one of the headaches he had been experiencing over the past
year.

When he went to work at nine that night, after lying

down an hour at home, the headache began to worsen.
When C. arrived at work, "...this guy(the dispatcher)
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starts to cry about how much work there is to do.

Well, I

look around, and there's a lot to do, but not as much as
he makes out."

They started to work, with C.'s headache

growing more severe all the time.

He soon noted that he was

having trouble "...getting my breath".

C. and the dispatcher

had an argument whether to use a mechanical lifter to put some
boxes on a truck.

Whenever C.

bent over his headache got

worse and felt like "...the back of my head was going to blow
off.,.".

His chest felt congested, "...like it had phlem in

it and I was tryi g to cough it up.".
The headache and shortness of breath continued to
worsen, and about nine A. M. C.
and punched out to come home.

felt too ill to continue work
He stood in the parking lot for

about forty-five minutes, trying to clear his throat.
same time his "neck veins" hurt and were throbbing.
his wife noted his fact to be "red all over’.'.

At the
Once home

0; tried to

I

lie down, but had trouble breathing unless sitting up.

His

wife brought him to the emergency room where his blood pressure
was 218/150 mm Hg.

t

He was admitted immediately.

APPENDIX II
The words were called in the following order to every patient:

*

1.
2.
3.
4.
5.
"charged"

table
book
gangster*
road
boss*

6. play
7. sin*
8. house
9. dread*
10. movie

11.
12.
13.
14.
15.

nagging*
fun
mother*
school
kill*

During pilot testing prior to the present series of subjects,
there were twenty-eight words used--fourteen "charged" and
o

fourteen "neutral".

The change in blood pressure after each

word was measured and from these change values for each word
for each subject, the mean change in blood pressure and the
standard deviation was computed for each of the twenty-eight
words over nine subjects.

As a physiological criterion for

a word being "charged" or "neutral", those eight words assoc¬
iated with the smallest standard deviations in blood pressure
change were chosen as "neutral", and those eight words with
the largest standard deviations in blood pressure change were
chosen as "charged".

The instructions given to each subject

for this test were as follows.
I am now going to call out to you a list of words.
As I call out each word, I want you to say the first
three words that come into your mind when I call out
the word.
I will be timing with this stop watch the
time between my calling the word and the first word
you say.
This is just another measurement like the
blood pressure and pulse.
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V.

APPENDIX III
The cards are described by Henry* as follows"
l--a young boy is contemplating a violin which rests
on a table in front of him.
6BM-” a short elderly woman stands with her back
turned to a tall young man.
The latter is
looking downward with a perplexed expression.
6GF-” a young woman sitting on the edge of a sofa
looks back over her shoulder at an older man
with a pipe in his mouth who seems to be
addressing her.

'

7BM-- a gray-haired man is looking at a younger man
who is sullenly staring into space.
7GF-- an older woman is sitting on a sofa close beside
a girl, speaking or reading to her.
The girl,
who holds a doll in her lap, is looking away.
8BM-- an adolescent boy looks straight out of the
picture.
The barrel of a rifle is visible at
one side, and in the background is the dim
scene of a surgical operation, like a reverie-image.
18GF--a woman has her hands squeezed around the
throat of another woman whom she appears to
be pushing backwards across the bannister
*
of a stain-jay.
I

18BM--a man is clutched from behind by three hands.
The figures of his antagonists are invisible.

*

For further details, see Henry, William.
of Fantasy. John Wiley & Sons, 1956.
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